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(54) PRODUCTION OF PROPYLENE BLOCK COPOLYMER 

(57)Abstraot: 

PURPOSE: To obtain the subject copolymer excellent in 
impact resistance without causing problems such as 
occurrence and aggregation of fine particles and adhesion to 
a reactor by polymerizing propylene with a specific 
comonomer using a specific catalyst and again carrying out 
polymerization in the presence of the resultant polymer and 
the catalyst. 

CONSTITUTION: Propylene is polymerized with ethylene or 

a 4-20C orolefin as comonomers so that a molar ratio of S^l— f OS) « 

propylene to the comonomers becomes (0/100) to (80/20) 

in the presence of a catalyst composed of (A) a transition 

metal compound of the groups IVB to VIB having t~ 

conjugated 5-membered ring ligand and (B) a catalyst 

consisting of a compound as a reactional product of a 

compound of the formula (R4 is a 1-10C hydrocarbon 

residue) with an organoaluminum compound, alumoxane, a 

Lewis acid and an ionic compound, and polymerization is 

again carried out in the presence of the resultant polymer 

(PA) and the catalyst and a propylene copolymer (PB) 

having <10wt.% of comonomer content is produced and a block copolymer whose weight ratio of PA 
to PB is (5/95) to (70/30) is formed to provide the objective copolymer. 
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,iL-i' ij U> (i''j=p'^>^f^'xx iL-) <3, 4-l^>'? 
il'i'^'P-^>i?t'XxiL-) t';l'2X':>Ayi'P l' K, (2 
3) 'J' J. * iL-i' iJ U > < i' P^ > a? yxx iL. ) < 

^ Jl't/ i? P > i^x X jl. ) i> iL-c^ X ^1 A p 'J 
K. (24) -;>^'?|^->'J U> (t-'i^P-O^-i^xxit.) 
{ 7^ h 7 ^' ^'^l' i' P > i>x x^l > !.> il. 2 X >^ A l> 
i> P 'J K , (25) t> i' 'J > ( ? P ^ > $ l>y- 
x/^) (3, 4 - t^x^^t-t-i^D-vo j^^>xx;^) i^Jl- 
40 3 X A t> P I,' K , (26) t> 'J > < i' P 
^>ift>xx;i.> ( h ')x?il'>>J'D'^>^^t>xx il.) 

i7P'-;>$'>:^xx iL.} h 5'X*;l'i'i? P^> 5f!.>X 
x^l. ) il- 2 X At^ P IJ K, (2S) t>^' ^/('t' >J i- 

> <i-'i'P-^->i?*^xx^l.) {■7.'U:tbxiU) iJ^1.2X 
.JAi'^P'JF. (29) i'>*.il/t-'ij U> {t/J'P--^> 
^Ji^XXiL-) (2, 7 -i'- t ■ •y?^^l^-7,iL' + bxil'> 

i>^^^i^>Ay^=^D 'J K. (30) s^^^-'Ui--'; b> {S'- 
50 .'U3Xi5A?>i^P'J K. (31) Vjf^^Pi/y u> (2 • 
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XL 

i-^AS^i^a I* (3?) iJj>'*,'l'i-",»U> {£, 5 ■ 
i>> .'L- i? p > i>x. X 'L. > { ^I'^t l- i^l' > i'.'U 
2 i A 5.> p ij V , (33) >J > < 2 ■ J- 

■?Ai'i?a'JF. (34) t>>*.il'i-'l>U> (2. 5 -i> 

Ai^ i? Q ij (35) V'3.'}-!\'U l» U > 

<2' , 7' -i^-t-v* 

'l':? ^i':* U-^l- > ^.^-'L- 2 i "^ii^ p L> K\ (36) X'^' 
^}l->>) U> (£, 5 - ?-,il't.''i'P-^>i?i'*:^ 
lb) (2' , 7' - 5.^ ■ t - '^*,'L'7^l':t l-^^l') i^.'l' 
=2 :i Atx J7 p i> (37) S/^* f/t-i' 'J b > ( 2 - j: 
*;l,i.>?D^>^??./i:i^l.) (2', 7' 

V!lt\-^>\^) i>,'l' 3 X 1? A i> P 'J K > < 35) i> 

-? At' ? P 'J F . (39) ^'-'l' V 1,1 V y { J<^)IU i> 

jL- ) i^il- 2 i >^ Ai> P L» K , (41) V'^ * jL- i.' ij U > 
<j:,?iL'i^i'P-;>^^t>j:^;L') (sl-J^^^b Kp:?.'!'* 

U> <t>x*>l'i'j7P-^>^ri>x:^;l'> <:+i7iftrp 

[003 !] ('■^) '/Jl.?:iOA, 7;l-^^'5A. ^^i 

Pi'K, (2) •::'j^'i-!i'/>\'-7:^ou ii^fpo^y'>i> 

(3) ^•g^il.r/l'^^OAtrx {-/^^-^.'L'} 
0 Ai' P 'J F . (4) :i iL'T^l' 5 A t ;^ { 

>?^':iJL') t>>l-3:i'?Ai'i?P 'J K. (5) 
X ■? < y fc'X < ^■ > T ) t^.'L' 2 i A i? P 'J V , 
(6) X^-'L-sf^^y fc'X (-Or^^l-) t^il'2i'?A?.> 
P L» K, (7) y ^ 5 y t'^ {-i y-f:^>i-) i> 

.it,3i'5Ai>i^p'j (S) ■7:si;^r5y (i'i'p 

•^>^fyx:x.Jl> {-7JL'tt'^.'L') t.'>l^:^Ol^-yi'C 

[0032] < > EMJSiafe^* 1 HWlf^-S^^^Jg 

lU- {7s^,'l') TS Ft^-'L-a^'jAi^S'P ij K, 
(2) ^vr-^l-- t'X 7 5 Kt^^i'S^O 

Ai'i^p'jr. (3) ^yi!j<^iiyi>a^>i!t.>:L:^ 

)l- { r iJ^^.'l/t'-LOl-} r? Ki','L.2:^>5Ai>i7 
P F . (4) ^> $ >* ^^I'V t^ti^y^ %>s.i-A''7 -J. 
/ * i'i-^.'U 3 ^ A5> i? P 'J f\ (5) "i-f^"^ 'J 



(7) i|$W^8-2 7 23 7 

K^^l.^ :i 0 Ai' P 'j K . (5) ? .'l-i^ L' b > 

r s K-:-^.'!' 2 'fj.i.t^ }j p ij \\ (7) V u 

> <-j'>r^;l-) i'-i' P-N^'t^jUr 5 Fi>-iL'2i>^ Ai> 
i'P L' (8) *^H''J U> < h 7 b KP-i" > 

fi>l,) 5 yi-^^U^^OAi.'i'D >J K. (9) 

^Jlt^'J b> (r h ^ t KP < < I- 'J 

f ^Pi^ 'J ,'1. > 7 5 y ) i^'^l-n :i At'' P 'J F . (10) 

10 .'I') r 5 -^t'^l^^^r^At'i'P >J K. ^?!>^ 

[ 0 0 3 3] <ir^> sfc. ±ia < -f > - {-) ©ib-&^ 

[ 0 0 3 4 ] 5 Is^B^tr'W, { A > i UT± 
IS <'^} - {^O tC#l^;U?c:^'L'2:i>5A(t-^«:'*'C^ 
^lE|^i>.'L'2i>>AA^5?^3?>. ,'^:?i'?A, 
* l' 7'r > g ?ci* > y ;^ ?- > oc$a^ ?cft^^<> fli!' ' h 

20 [ 0 0 3 5 ] cn!E.(^1>*>-CtfS (.A^C'ii, S^^l'^:^'? 
Alb ^ 7 i ■? A (t^!t35*J J: O'? if ^ Alt 

U>g-CS?(SL.ft;?^iJ>lt^i?, ^^J^:^x.?A^t&#Jfe 
J;C^'N7:^0Alt##!-C'A*o 
[ 0 0 3 6] if^mx-!^ < A ) i U-C6f * 
\t. mxn^PMi'XWhn^-ytiiivy^u -? i^^m 
•&ftc.=ri^u>t^^gii; (2 3°C} <r> Caiim] *^0. 8 5 

>) :J*p f u y t^^i>it^^Xh 0 . 

[0037] Q. S : -CH^ -. -C (CHs > 
z -. -C <Ce Hs ) , -CHj CH^ -. -C 
H<C8 Hs > -CH <C« Hs ) -, -S> <C 
Ha > 2 -> -S . (CHj ) (C« Hs > -. -Si 

(Ci, Hs } ^ 

R' . , R' : -CHj . -Cs Hs . - ! s 
oPr,-t-Bu,-iso-Bu.-nBu.-S 
. (CHs ) i . -CH = CH-CH=CH-. -CH 
= C (CHs ) -CH = CH-, -CH = C (C 

40 e Hs > -CH = CH-. -CHt -CHe -CH? - 
CH, -, -CHi -CHs -CHj -CH^ -CH? 
-. -C iCH, ) z -CH = CH-CH = CH-, - 
C <CH5 ) , -CMz -OHz -OWz -CH, 
-C (CH, ), -CHj -CHj -GHs -Si 
(CHs ) 3 -CHs -CHj -CHj 
a ; 0,1.2. 3X4*4, 
!) ; 0,1.2, 3 3?,tS:4, 
Me .- T i . Z r. Hf , 
X ■ -H. C!, -Br. -F. -CH, . -CH 

50 z (Ce Hs > . -Ce Hi , "N (CHs ) , . -N 
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13 

<C3 Hs > ^ . -OSO, CF, . 
Z : >N- t - Bi», >N- (C« Hs ) . >N- 
C, H. . , >N-C8 H, s , >N-C. e Hj s , 
(B) >S£<? {B> t*. Tia®6E<?(i> -OvX^ 

m<D h >) 7 !l ^}V7il'>.^^' i S tc{t-mm^J±<0 V 'J 
^C^h^o mti^CCii, ii7.'l'^.'t'7^l'5::i 

^. 45 cfc 0'-mm<7) V')7)l=^.'l7>l'i:^0 i i 'kA^ h 

^ + 1*- > , ^" ? ^i- V -^^^^ ^i-r .'I' ^ * -y- $ n 



20 



[ D 0 3 8] *S^f'il Cn6©7^l'*^1?->?:jltt 

^iWffl-? ^ c i 4) pjsir-* 0 , s fc 7 i h 'J 

y -^'^-'l/T .'L- 5 i 0 ^.'Ur^l- 5 0 A D M K 

[ 0 0 3 9] ^tc. -mm€-7.<i'^^V->!h?><.^i.t-W. 

m<o7>\'^^v-i't«iS:0>-m7}\'S.^'^fMt'^tm 

iL.7>l'$^'?A€.?l-&®|-C&*o ii|Ks!5S(./i,^€'«, 

*;i'7.'L'^+if>fcJ;t>'> y:?'?.'i'r Ji'-*:*-^?-^ 

" A 1 - N MR CC'jaiJtr-C'i'- S :^7.'L'->'? h 1 6 0 - 2 
5 0 p P mwr^tcfiSL.. StiA^3 0 0 0 H z\:j±<D& 
mt^mmti>^ fJH' V7'*;l'7.'L'^^1f>*ifif 40 

[0042] cn6<^>r^^^4^tf>kS:, '2:^5HC5««^J»^ 
[0 04 3] <^') M,»7.'^^.'^7^^^:i^'^4; K'!- 

it jS'K- i s:iS^ iif < £3 ) f- 1' r .'U ^ /t- 7 ii s. 



11^^8-2 7 23 7 

i?:SiSS-i±^:^7^, (') h 'j^^-'L-rji-j :^■?.i. 
<*) h'J^'*>^7.'^s^'?Ai h 

S-tf-. ^ y .rV7-=?^.'L.7^t'5:i'i'A-C8ia(..fcf^, 

'U 7 * ^ 4^ J: !>' -Y V .'L- T Jl^t^^tJ- > iW> 

sm <ii> 

<ii) it. rS:<D!m <a ) is£#} ( {) ) i®iSfE 

[0044] B£#> (a) -m. 

[0 04 5] 

[(b3] 

vmio$ni>7>\^=^ii'^-viymv^6 iccv. R 
' «. m^M 1-10, iitS b < ii 1 -6 , <??^it*#. 
«g?:^t)r) . .'55^ (a ) ©mi^liO-Ci*. ^*.'L. 

• :/pe.'Ui<pr>©, n - ^'^.'L'Ka^^, ■so-'/ 

*D!>^, V:>;i.'l'KD>|fc\ 3, 5 - i>-7JU:fD-7:i. 

j^^l'^.p ^> -7 >W ^ 0 -7 :a i ^i'-K P >ig45 J; £>' 

y?;l*;p>gi\ 3, h -V'y>lt^-:) :^:^>Wv.ym 

[ 0 0 4 6 ] ilacD.'S^ < a > ij!s:ft5fit:,^#> di) 
^. 

[ 0 0 4 7] 'i<0^'bUi&c^ { I) > c.Sit* i.A':Scf±i^i 
l/'Ck*. -SS:^R' ,., A IX. g^-ci* 
[0 04 8] 
[ft4] 
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16 



1-10, 6f $ U < it 1 - 6 , (D^it^M^^ . q it 
[ 0 0 4 9 ] SE^} ( fo ) ©^#fl«)Ka. ( ^ > h II T 

S ^ -5 A. h ij f V-'L-r ^l' 5 ^ ■? A. MJ n - -/a f 

v-^^- i>'{V7'*,'L.7>l'5^'?A't/:SP7'j' K. 
*;t.7.'l'S^'?A-ferX^i^a'J r, x.fJi'TJl'i^O^ 
■\z?.^^0^A K, x*Ji.7-'L'5:i'?A^>i7a^-(' K, 
i>x.9->l'r!i'i^i>i^y>i't') KiWi'. 7-'l-^.'L' 

A.■^-y Kt"/ F. i>X*;l'7-'L'S^'^ A.m^ K^-/ K. 
y'/vy*JL.7Jl'5^e'A;v-r <-> T 

::^>?A ( r 'Jjif^Jl'^-'D* i'K) , 1'/ ?-,'l'7Jl' 5 20 
A < h 'J^'^^l'i'P^t-'K) , ^^J--?Jl'7.'L'S-^>^A 

7^l'*^lJ->. pil;iii;T V7^9^^l'7-'L.^+-y->, 

T h^j-?^.'i'7^»'-€+tJ->jai*4S.5. c:ti?>?:S^rt 
{&fckt) #l?&TClf icfiit s L. t:^ i, ^ * C i t> 

(A) m&bX;^^ <A> «::^?^+>(c:s:SaBl66/j;jL' 

[ 0 0 6 0] U) >l '{T.'m, iitCCS£J> { A > I: * 

(b^ia, ^^x«^g^fcr.|^5i'5A, ^{t7.'L' = ^^-^a, 

3'?il:7.it'5^'?A, ^|b7i/;f.i/'?A, :a(fc-7i^4t^ 

OA. aoit-ry^'i^OA. ^(m<b7i/^-i^>?A, ^ 40 
ffca'?ft-vi'.t-i^'?A, ^itS'i'ffcT^^^i^e'A. ^(k 
■?^/.-^^^OA.■^-f k^-^ k, s^fcv^^-^'>■i'A.■^^' kp 

i/rl i-? A 7^1- :3 ^ V K . ^fk^ i^'.t^ ■? A T^P 3 ^ V 

[0 05 1 ] C<C'4'X-Vftb<.'he>tbX\i:. mmt^O 

'J ;^ > -Sr ^i,* p -7 X ^>\, ) ^-J^A^^W^n^o 
[ 0 0 5 2 ] ^l- ;^gE(?>*.S <E><Dii. r)SS < A ) i{a 



(A) iSlSU-CiS^ {A> *:!^?^^>(i:iS:jS'r-SCi 
A4«J6few-Y*>14fk^®JJ «JM#(CB|T^tk^t*. 
■rn*— :&oc:b|T^> ^ c i if ^, 

<iv} ii. -r^^teft^i^. SfS t<tt'S<^3' <A) 
tm-OXm^ <A} ^^^^XC^I^^BirsWV^f-Vji 

X'^h^ni>i> cc'TiiiftccK s L, t, ^„ 
[ 0 0 5 3 ] 

IK) " tA) ' - tin ) 

ccx\ K\i-^t>^oyi}^t>!iX^X'!h-7X. mi* 

y7^l'4<'::^'?A*f h P b* 'J 0 A* *:t >. 7>* 

^'?AA'*:t>. :t^yi>?A;^*:^>, ^'l-s^^i^'A 
:^7?:l->, *:^7^:i'?A*'*:t>^*^*Wf3.n^, S 

. -en i #-^^ii7c § n^-r t, -y * >^w^& 

l^iUfii, <-Y> MJ7i:i.'L';^7^l-d<:i'?A. t>7 » 
.x^l-* iL-;j<:i'^'A, ? n-sT-'^^ h L» J.:^ 'i' A. -Or 
x-^FA, J:-?.'L'7>-t:i'? A> MJVPbVl'7>^: 
:i>^^A, MJ7'?.'l.7>'t^'?A, N. N - i>-^3^.'l'7 
:iL»^OA, ^^■/Pf,'L'7>*:i'?A. m^pu-^^l^ 
>l'7-^^:^0A. r 0 Vii.iL.^X^-^OA, MJj^?" 
.'l.K^^^^^'^A. MJ {i'>*,'l'Vxi,'L'} 
A. <>•?;^V:^^;^) *^*i>?A, H'7:A:i 

,'l.;:^il-*^'?A. MJ-7ii,'L':t + V^'?A^ MJ/-? 
.'l-:fty^e'A b-'^'J-^A, hMm^^>. 

>. a^'f*^. s^-Y*>. .'Oi^'^A-r^t^, 'kSR-Y 

•7:ip-tei'?A.{:r>^?i^^*„ 

[ 0 0 5 4 ] i:iaw-flJ^ Cm ) ii:isW^AiS:-/*> 
ffieCC.7:i*>s£^r^>f)'. .ig^ (A) A^SCiS^nfe^ 
?t>^iCCMb-CM7::^t>ir^^B£J>( -fiJK iS^^gg 
^(D)Xh'7X. mUt. ■#^*'?^ft^^7:it>. 
W^rJl'5^'?Alk^#?7i*>, ^^l^-'JCJAft^i^ 
7^=f->, 'J>it-&^7^?t->. 0^1t-&1??7^:t>, 
7>?*>fk^137^*>'=Ci5*^*tf6n€., ^fM3K 

4, 5 ■ r ';:?;t^*Dyix;l.) is-^a r 
(3, 5 ■ t> ( MJ7;l'tnjs'?-.'L'> ^iX'l-) 
^Vv^^ <3, 5 - ( t - -Px:^ 

.'l-) ^h^-^X ('\>*V^U3t-p-7*:^^U) * 

(P) 5" f-7'7*i^U7.'L'5i'^?A, r + X 
<3. 4, 5 - h- '^V.'L'^ny:*^^!.) 7.'l'4-*^?A, 
r + A <3. 5 • i> < H *)'7!i,icuj(^)\,) 

7,'l'S^'^ A, T (3. 5 ■ V ( t - ■T'?' 

)i>) V-j.=->l) 7-'l'5-:i>5A, rt-7=?^X {-^•>af7,'L' 

'J-? A. rr^#^ (3, 4, 5 • h'J7,t*P5,:i 
^^7+;:^(3, 5 - 15 ( r y?^P5l-P 
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v^^^l-) y7'J>?A, rVy^:^ <3. & - i> 
(t -y^.'l-) ?:ti.'L') f-l-^^^ 

[ 0 0 5 5 ] 5£^> ( c > 4*. im'?-m\tv!hi>, mm<D 

[ 0 !) 5 6 ] 6E#> ( c ) ©^e^ffiftiswtafc^;!:^^^^ 
m^rnx'ih^xhj:i,', mmit-^mt^xh^m-^o 
mimt uxiit. i-i) a - ^ i-y < mat 

*:l»j,*u>. 5i<«jvpfb>, II :?-'?>- l. j-?' 

■7'?-> ■ l^M^i^, •7"afU> • ^=t-h;> - 

-/P b'U> - i>b-:i;P'<>Hz'>i±M^0:^. ( P ) 

^'aE#"J.'l'^j:.:^r-'k Ji< L'r i"J r 'J jU. ^'j^ 

X? u >r U7 if h . # «J r 

mmit^. i^xiSfS ! O2 . A ! 2 O3 , McrO. 2 r 
0^! . T ! O1, . B2 O, . C a O, Z n O, B a 0, 
ThO^ , S i -MgO, S . 0^ -A U 0, . 
S i Os -T i O2 , S i O2 -V, Os . S i O2 - 
Cr. Os , S iOz -TiO^ -MgO^, <P>^4!> 
^;xo>/>fb^^, m^imsC ! 2 . A I C ! 5 . Mn 
C 1 2 ^> {'■->) St«S<?>^l*-m. WS, ii^tl. j^x 
ti:Na2 CO3 . Kz CO3 , CaCOs , MgC 
Oi.A!2 (SO. >5.BaSO,.KN03,M 
(NO, ) , ^, {^) ^^«>*Kft^, ^N^i3:M6f 
<0H> 2 , A 1 (OH) i , Ca <0H) 2 ^;5-5«i^S 

[ 1) 0 5 7 ] C n 60>fii*v*. 0 . 0 ■:) 6 - 1 0 n in<^) 
fiffl?L®SfHJ>4iiS 0 - ! c c / 1' y.± , «f IS K i* 0 . 



15 

tc??a-^ 4|a?L®^fH©fn;i\ 0 . 0 0 6 - 1 0 fi m<^> 

[ 0 0 5 8 ] af±©^^{ii*ff^st:-*4A^ H^iCii 1 
3 0 0 0 ji m . i*5 2 i) 0 0 Ji m. 3 fE>tC 

Sf * K i* 1 0 m -- 1 !) 0 0 u m, ©«SSt:'A*<, 
[0 05 9] cn6C0^*5'C, fftUt,»fc©i*. 0. 0 

0 6 1 0 II m (DmL(o'^^m^-m'' i . o c c / i-i 

±3?a(./, 0 . 0 5 ft 2 /i m«;WLC?^S©*t] 

7>^o . 0 0 6 /u - ! 0 ij n>©*&a(7>±5a?L<^>ifflfL^m<^ 
ma<C' 5 0 %u±WT ^ w#ft.-&#!liftf'S) ^ X . 
$f s u < i*, -ec'cfe -5 w « - * U7 < >m-tfrc*^o 

<ftls®ff^.iS#}>±iao:>s£?J (A> ii^'^Um^ <B> , 
S>4i,^ti.i55S (A) , <B> fcJ;£>' <C) iifcicigh^ 

i/c k*. mijgK ti, h I' f&m r t Ji-T .'I' 4 - A , 

V F . ^^^i-^.'K ^"^^ A ^ p 'J n^o 
■?-^ct^iv^^. f^m,¥f&9 (A) 4dJ;i:>' <B) !^>^s 
i>il^0^mx-m;ii<^^mi^-^nicti:i,>o 

1 0 0 6 0 ] %m*i!ii<> < A) . < B > ( C> 
hrj:i>iy<DX$>6m^<J>!&^ {A) i$^:U {B) 
(C> ocM#5ii^.^SiUrii, s£j} (A) 4a cf;^'' 

<B> ^:^?^^tT&fca)€■^^§^i7isitJ^^,^ slj} 
(A) foJ:£>- <B> ^,15??} so OCgi'g^-liT^sE^^: 

T^mi^^thXM, -<>-fe'>, hJl'X>, +t^b>, 
-^^-y-v, '^:/if>, +i?3f>, r*|J>, i>i'uaj^ 
'9"^. i.^i'ppj.^^, iJOPvp-'-;>feJ:iy''i?PD^ 

-5 0sa%. -CS-S, 7 OmS%?:CA^iSi?L.?<: 

-yfc^). ic) <pici^m^tixvi, ^is^siss^Ai 
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19 

[ ■:) 0 6 1] ±s&o>i^mmmT-iS\i^m%rx-'^m: 
o<i*-78-c-50'c. (C'S&m-z-PMsni, T^m 

9- <B> feJ:J/'5£^ {O ®J^J^Si^:fi.^-C*^*\ - 
lOg, SfiKiiO. 3g*^jE>5g. «>«ga-CA4, 

0. 1 t^W.TC'i*, il#:fi*sS*&o©!StiAiS.;>i<:}ifi 



20 



i sa*^ $ ^^-c 'm i>m v x m^n'^ 'J - 1 

if'. -flStCiisSJJ (B) (07!li.:^''jUW^htcn^!\' 
it-c 1 - 1 (j . 0 (i 0 , 5t * I- < ii 1 0 - 3 0 0 0 , s 

<B) if)i--i7~m&fc\t4ty^\t^'>0i<r)m'^kt. .155^ 
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